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CLAIMS 



[Claim(s)] 

[Claim l] A kind of an aliphatic series alpha-dicarbonyl compound, or two sorts or more 
which are expressed with the corrosion / discoloration inhibitor-(A) following general 
formula (I) characterized by containing a kind of the compound chosen from following (A) - 
(C), or mixture, or two sorts or more, (B) A kind of mixture, or two sorts or more which 
come to add a kind of the amine expressed with the following general formula (III) to a 
kind of the aliphatic series alpha-dicarbonyl compound expressed with the following 
general formula (I), or two sorts or more, or two sorts or more, And a kind of mixture, or 
two sorts or more which come to add a kind of the amine expressed with the following 
general formula (III) to a kind of the aliphatic series beta-dicarbonyl compound expressed 
with the (C) following general formula (II), or two sorts or more, or two sorts or more; 
- General formula (I) 
[Formula l] 

[- here, Ra and Rb are the same - or - you may differ ■■ hydrogen or the alkyl group of CI - 
C5, the alkenyl radical of C2 ■ C5, or the alkynyl group of C2 - C5 ■- expressing - or - this - 
the carbon atom of Ra and Rb may form five membered-rings or six membered-rings 
unitedly.] The aliphatic series alpha-dicarbonyl compound, - general formula (II) which are 
come out of and expressed 
[Formula 2] 

[-• here, Ra expresses hydrogen or the alkyl group of Cl ■ C4, the alkenyl radical of C2 - C4, 
a methoxy group, or an ethoxy radical, Rb expresses hydrogen or the alkyl group of Cl ■ C4, 
and Rc expresses hydrogen or the alkyl group of Cl * C3. The carbon atom of Rc, or/and Rb 
and Rc may be combined as this Ra, and five membered-rings or six membered-rings may 
be formed.] The aliphatic series beta-dicarbonyl compound, - general formula (III) which 
are come out of and expressed 
[Formula 3] 
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It OH(s). [— here Ra, Rb, and Rc respectively - independent - hydrogen and - - NH2, 
-CH2 CH2 NH2, and CH2 CH2 NHCH2 CH2 NH2, A phenyl group, benzyl, a naphthyl 
group, and the alkyl group of Cl - C22, The alkenyl radical of C2 - C22 or the alkynyl group 
of C2 ■ C22 is expressed, the hydrogen of the end of this alkyl group, an alkenyl radical, or 
an alkynyl group -OH or -NH2 it permutes - you may have - or - this - it may join 
together, or may join together through an oxygen atom or a nitrogen atom, and the carbon 
atom of Ra and Rb may form five membered-rings or six membered-rings. ] Amines come 
out of and expressed. 

[Claim 2] The amide of carboxylic acids, phosphonic acid, and those acids, ester or an 
amine salt, or/and an alkali-metal salt, A nitro compound, dithiocarbamic acid, 
benzotriazols, and alkylamino triazoles Benzothiazoles, imidazolidinone, pyrazoles, 
imidazole derivatives, Hydantoins, thiadiazole, anisidines, and benzoxazole Corrosion / 
discoloration inhibitor according to claim 1 characterized by coming further to add one sort 
of the compound chosen from saccharides, such as Indore, thiazoline, tetrazoles and starch, 
sucrose, and a glucoside, or two sorts or more. 

[Claim 3] from itself-- becoming (the shape of bulk) - the shape of a solution -- or corrosion 
/ discoloration inhibitor according to claim 1 or 2 which carries out sinking in, spreading, 
kneading, etc. to a base material, and it comes to make into the shape of a solid. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to new corrosion / discoloration inhibitor 
which has remarkable corrosion / discoloration depressor effect to aluminum and/or iron 
about a rust-proofing technique excluding the nitrite which may generate a harmful 
nitrosamine on health. 
[0002] 

[Description of the Prior Art] It was known more in ancient times that beta-diketone has 
the rust-proofing effectiveness to aluminum. For example, Horiguchi's and others 
reference (electrochemistry 34,439 (1966)), the reference (electrochemistry 37,123 (1969)) 
of Mihara, the patent application (JP,56- 13347 1,A) of Nippon Kakoh Seishi K.K., the 
reference (Corrosion Science, Vol.21, No. 06, pp439 (1981)) of S.M.Hassan, etc. have the 
publication. However, from the place which also produces the corrosive action by acidity, 
by beta-diketone independent, a limit is in the rust-proofing effectiveness, and practical 
use did not come to be widely presented with it while beta-dike tones generally showed 
acidity from the tautomerism of keto enol being in balanced and it had rust prevention. 
[0003] On the other hand, about the rust-proofing effectiveness of alpha-diketone to 
aluminum, it is not found in reference, for example, is Von L.Horner's and others reference 
(alpha-diketone is not indicated, although the result of having examined 446 kinds of 
compounds is indicated to Werkstoffe und Korrosion and 29,654 (1978) in order to find out 
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a compound with the rust-proofing effectiveness over aluminum.). 

[0004] As a rusr-proofer for iron system materials, what uses a dicyclohexyl ammonium 
night light or a diisopropyl ammonium night light as a principal component is used widely. 
However, they had the trouble that there was little rust-proofing effectiveness over a 
nonferrous metal, and it did a bad influence depending on the case while they were having 
possibility that a nitrosamine with carcinogenic would generate pointed out and had a 
problem on health, since a dicyclohexyl ammonium night light, a diisopropyl ammonium 
night light, etc. contained nitrite ion. 

[0005] Furthermore, it can see the example currently indicated to a patent that the thing 
of the rusr-proofer for iron system materials other than what is used widely as mentioned 
above of a certain kind takes effect also to aluminum. If several examples are given, the 
rusr-proofer which becomes JP,50"15753,A from a hexamethylenetetramine and sodium 
nitrite, for example The rusr-proofer which becomes JP,50-15754,A from a 
hexamethylenetetramine, carboxylic acids, or those salts and fatty acids The rusr-proofer 
which becomes JP,50-19646,A from a hexamethylenetetramine, sodium nitrite, aromatic 
carboxylic acid, or its salt and fatty acid The rusr-proofer which becomes JP,50"85535,A 
from amines, carboxylic acids, those salts, or ester The rusr-proofer which becomes 
JP,50-91546,A from amines, amino acid, or those salts The rusr-proofer which becomes 
JP,50 92838,A from an amine, the ester of aliphatic carboxylic acid, or its salt The 
rusr proofer with which the rusr-proofer which consists of those salts, such as amines, a 
dehydroacetic acid, a nicotinic acid, LVov Laon, and a calciferol, becomes JP, 50-96440, A 
from amines, aldehydes, or alcohols is indicated by JP,50-93241,A, respectively. However, 
these also had the problem that nitrite ion was included, and there were troubles - the 
effectiveness satisfied practically is not acquired. 

[0006] Moreover, as a rusr-proofer for nonferrous metals, use of benzotriazols and those 
derivatives, or imidazole derivatives is fixed to the copper system ingredient, and oximes, 
tetrazoles, etc. are used mainly for it. Pyrazoles or aminotriazoles are used to zinc. 
Although it was already known that the benzotriazol for copper system ingredients etc. 
shows in these the effectiveness of extent of having also received aluminum, the 
effectiveness was not what are satisfied with practical use of. 
[0007] Thus, corrosion / discoloration inhibitor which has remarkable corrosion / 
discoloration depressor effect to aluminum and/or iron was restricted excluding the nitrite 
which may generate a harmful nitrosamine on health. 
[0008] 

[Problem(s) to be Solved by the Invention] Offer of practical corrosion / discoloration 
inhibitor in which corrosion / discoloration depressor effect remarkable in the level 
practically satisfied to aluminum and/or iron, excluding at all the nitrous acid which may 
generate a harmful nitrosamine on health is shown was called for from such the present 
condition. 
[0009] 

[Means for Solving the Problem] The artificers of this application are related with 
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corrosion / discoloration inhibitor which demonstrates remarkable effectiveness to 
aluminum and/or iron in view of the above-mentioned actual condition. The result of 
having searched wholeheartedly, It finds out that corrosion / discoloration inhibitor 
containing the mixture which makes it come to be discovered of the 
multiplication-rust-proofing effectiveness while neutralizing the acidity of a carbonyl 
compound by making an amine add to an alphadicarbonyl compound, alpha*, or 
beta-dicarbonyl compound is that to which the above-mentioned problem is satisfied. This 
invention was completed. 

[0010] As already stated, it was known that beta-diketones have a certain amount of 
rust-proofing effectiveness to aluminum more in ancient times. This is considered for 
interacting with a metal by the chelate effect of two C=0. However, conventionally, the 
mechanism of action was not examined in detail, but the above chelate effects were 
considered vaguely. Moreover, although there are many researches about beta-diketones, 
the report which inquired is not found about alpha-dike tone. If an example is shown also in 
beta-diketones as a result of invention-in-this-application persons' inquiring 
wholeheartedly Like [ the thing of the structure where the angle which two C=0 makes 
like 1 and 3-cyclohexyl dione shown in formula (b) is being fixed widely has the small 
rust-proofing effectiveness, and / when an example is shown ] 2-acetyl cyclop entanone 
shown in formula (b) It became clear that the rust-proofing effectiveness that what can 
take a spacial configuration with two C=0 near parallel or it is large is shown. 
[Formula 4] 

[00 11] Moreover, in spite of having not examined alpha-diketone conventionally, although 
the spacial configuration with two C=0 always near such parallel or it could be taken 
therefore, it turned out that the large rust-proofing effectiveness is shown. 
[0012] As for the compound which can take such a spacial configuration, not only diketone 
but the aldehyde which has C=0 or lactone, ester, etc. have the rust-proofing effectiveness. 
[0013] However, generally such a beta-dicarbonyl compound showed acidity from the 
tautomerism of keto-enol being in balanced as mentioned above, although it also produced 
the corrosive action by acidity while it had rust prevention therefore, by research by 
beta-diketone independent addition, it is judged that a limit is in the rust-proofing 
effectiveness, and practical use did not come to be presented with it. The artificers of this 
application on the other hand, by using the mixture which makes it come to add amines to 
such a dicarbonyl compound While checking neutralizing the acidity of a compound and 
discovering corrosion / discoloration depressor effect of an amine, and this conjointly 
excellent effectiveness, about the alpha-dicarbonyl compound which was not examined 
conventionally Even if it used it independently as addition mixture with an amine as well 
as a beta-dicarbonyl compound, it came to solve the header and the above-mentioned 
trouble for excelling in this effectiveness. 

[0014] That is, corrosion / discoloration inhibitor characterized by this invention containing 
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a kind of the compound chosen from following (A) ■ (C) or mixture or two sorts or more is 
offered. 

[0015] (A) A kind of an aliphatic series alpha-dicarbonyl compound expressed with the 
following general formula (I) or two sorts or more, [0016] (B) A kind of the mixture which 
comes to add a kind of the amine expressed with the following general formula (III) to a 
kind of the aliphatic series alpha-dicarbonyl compound expressed with the following 
general formula (I), or two sorts or more, or two sorts or more or two sorts or more, [0017] 
(C) A kind of mixture, or two sorts or more which come to add a kind of the amine 
expressed with the following general formula (III) to a kind of the aliphatic series 
beta-dicarbonyl compound expressed with the following general formula (II), or two sorts 
or more, or two sorts or more. 
[0018] - General formula (I) 
[Formula 5] 

[-- here, Ra and Rb are the same - or - you may differ - hydrogen or the alkyl group of Cl - 
C5, the alkenyl radical of C2 - C5, or the alkynyl group of C2 - C5 expressing -- or ■■ this 
the carbon atom of Ra and Rb may form five membered-rings or six membered-rings 
unitedly.] The aliphatic series alpha-dicarbonyl compound come out of and expressed. 
[0019] - General formula (II) 
[Formula 6] 

[-- here, Ra expresses hydrogen or the alkyl group of Cl - C4, the alkenyl radical of C2 - C4, 
a methoxy group, or an ethoxy radical, Rb expresses hydrogen or the alkyl group of Cl - C4, 
and Rc expresses hydrogen or the alkyl group of Cl - C3. The carbon atom of Rc, or/and Rb 
and Rc may be combined as this Ra, and five membered-rings or six membered-rings may 
be formed.] The aliphatic series beta-dicarbonyl compound come out of and expressed. 
[0020] - General formula (III) 
[Formula 7] 

It OH(s). [-- here - Ra, Rb, and Rc - respectively - independent " hydrogen and - - NH2, 
CH2 CH2 NH2, and -CH2 CH2 NHCH2 CH2 NH2, A phenyl group, benzyl, a naphthyl 
group, and the alkyl group of Cl * C22, The alkenyl radical of C2 - C22 or the alkynyl group 
of C2 - C22 is expressed, the hydrogen of the end of this alkyl group, an alkenyl radical, or 
an alkynyl group OH or -NH2 it permutes " you may have or - this - it may join 
together, or may join together through an oxygen atom or a nitrogen atom, and the carbon 
atom of Ra and Rb may form five membered-rings or six membered-rings. ] Amines come 
out of and expressed. 
[0021] 
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[Embodiment of the Invention] As a suitable example, a glyoxal, a PIRUBO aldehyde, 
diacetyl, 2, 3-2,4-pentanedione, 3, 4-hexane dione, 3, 4-heptane dione, 3, 4-octane dione, 4, 

5- nonane dione, 4, 5-Deccan dione, 5, 6-undecane dione, 1,2-cyclohexanedione, etc. are 
mentioned in the alpha-dicarbonyl compound expressed with the general formula (I) used 
as a component of corrosion / discoloration inhibitor of this invention. 

[0022] As a suitable example, in the beta-dicarbonyl compound expressed with the general 
formula (II) used as a component of corrosion / discoloration inhibitor of this invention An 
ace ty lace tone, 2, 4-hexane dione, 2, 4-heptane dione, 2, 4-octane dione, 3, 5-octane dione, 4, 

6- Deccan dione, 5, 7*undecane dione, methyl acetoacetate, ethyl acetoacetate, The 
3-methyl -2, 4-2,4-pentanedione, 2*acetyl cyclop entanone, 

alpha-acetyl-gamma-butyrolactone, 2-ethyl carbonyl cyclopentanone, alpha-ethyl 
carbonyl-gamma-butyrolactone, 2-propylcarbonyl cyclopentanone, 

alpha-propylcarbonyl-gamma-butyrolactone, 2-butyl carbonyl cyclopentanone, alpha-butyl 
carbonyl-gamma-butyrolactone, 2-acetyl cyclohexanone, alpha-acetyl-delta-PENCHIRO 
lactone, 2-ethyl carbonyl cyclohexanone, alpha-ethyl carbonylgamma-PENCHIRO lactone, 
2-propylcarbonyl cyclohexanone, alpha-propylcarbonyl-gamma-PENCHIRO lactone, 
2-butyl carbonyl cyclohexanone, alpha-butyl carbonyl- gamma-PENCHIRO lactone, etc. are 
mentioned. 

[0023] furthermore, as a suitable example, in the amines expressed with the general 
formula (III) used as a component of corrosion / discoloration inhibitor of this invention 
Monochrome (or JI, Tori) monomethylamine, monochrome (or JI, Tori) ethylamine, 
Monochrome (or JI, Tori) n-(or i-) propylamine, monochrome (or JI) A Tori n (or i-, t") 
butylamine, a monochrome (or JI) pentylamine (amyl or isoamyl) amine, Monochrome (or 
JI) hexylamine, monochrome (or JI) cyclohexylamine, A dodecyl amine, a hexadecyl amine, 
an octadecyl amine, a hydrazine, Ethylenediamine, diethylenetriamine, 
trie thy lenetetramine, Tetraethylenepentamine, monochrome (or JI, Tori) ethanolamine, 
Monochrome (or JI, Tori) n-(or i - ) propanolamine, a diaryl amine, Propargyl amine, 1, and 

1- dimethyl propargyl amine, Benzylamine, an aniline, JI (or Tori) phenylamine, 

2- naphthylamine, monochrome (or JI) phenylhydrazine, a morpholine, etc. are mentioned. 
[0024] although it will not want about the effectiveness of addition of the amine in this 
invention if I will connect to the specific theory - an amine -- following reaction-formula* - 
[Formula 8] 

It acts on diketone so that (e) may be formed, and it is thought that the balance is moved to 
the right so that the trap of the proton of enol object (d) which shows the acidity of diketone 
may be carried out so that it may be alike and may be shown more. Although the product of 
the shape of the shape of a crystal and an oil may be given by both mixing depending on 
the combination of diketone and an amine, even if it is the matter of the shape of such 
shape of a crystal, and an oil, from the place which shows volatility, also in such a case, 
generation of the matter of the shape of the shape of a crystal and an oil is in the 
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equilibrium state instead of irreversible reaction, and it is thought that it has evaporated 
as dike tone and an amine. Although the reaction between above (d) and (e) is a reaction of 
equimolar, migration of the above-mentioned balance has not the semantics that the 
matter in which corrosion / discoloration depressant action is shown is (e) but the meaning 
[ an amine ] of addition, with corrosion / discoloration depressant action of itself. Therefore, 
the mixed ratio of the mixture of this invention is not necessarily limited to equimolar, and 
can show the effectiveness by the broad mixed ratio, the broad mixing ratio of the alp ha - 
and/or beta-dicarbonyl compound and amines which follow this invention on these 
specifications in this semantics - especially the addition mixture in a rate is called "the 
mixture which comes to add amines to a dicarbonyl compound." therefore, the mixing ratio 
of the alpha- and/or beta-dicarbonyl compound which constitutes this invention, and 
amines - although corrosion / discoloration depressor effect expected with 10-90-90-10 in a 
rate (by weight) is discovered - much more - suitable - the mixing ratio of 30-70^70-30 - it 
is a rate. 

[0025] This invention can add and use still better known corrosion / discoloration inhibitor 
for corrosion / discoloration inhibitor which contains in an alpha- and/or beta-dicarbonyl 
compound the mixture and/or the alpha dicarbonyl compound which come to add amines. 
There are saccharides, such as the amide of carboxylic acids, phosphonic acid, and those 
acids, ester or an amine salt or/and an alkali-metal salt, a nitro compound, dithiocarbamic 
acid, benzotriazols, alkylamino triazoles, benzothiazoles, imidazolidinone, pyrazoles, 
imidazole derivatives, hydantoins, thiadiazole, anisidines, benzooxazoles, Indore, 
thiazoline, tetrazoles and starch, sucrose, and a glucoside, etc. in well-known these 
corrosion / discoloration inhibitor. A kind of the well-known compound containing these 
or/and two sorts or more can be added, and it can be used, being able to give the synergistic 
effect. 

[0026] As an example of those compounds, to the amide of carboxylic acids, phosphonic acid, 
and those acids, ester or an amine salt or/and an alkali-metal salt, and a compound 
suitable as a nitro compound A benzoic acid, 2-mercaptobenzoic acid, a 4~n-(or i-, t ) butyl 
benzoic acid, An isopropyl benzoic acid, 2-chloro benzoic acid, 3-chloro benzoic acid, 
4-chloro benzoic acid, 2-aminobenzoic acid, 3-aminobenzoic acid, 4-aminobenzoic acid, 

2- methoxy benzoic acid, 4-methoxy benzoic acid, 2, 6-dimethoxy benzoic acid, 

3- hydroxybenzoic acid, 4-hydroxybenzoic acid, 2, 6-hydroxybenzoic acid, 3, 4, 5-trihydroxy 
benzoic acid, 2-nitro benzoic acid, 3-nitro benzoic acid, 4-nitro benzoic acid, 3, 5-dinitro 
benzoic acid, a 3*methoxy-2-nitro benzoic acid, 1-naphthoic acid, 2-naphthoic acid, a toluic 
acid, a salicylic acid, cinnamic acid, Butanoic acid, a 1-naphthalene acetic acid, 2-ethyl 
butanoic acid, cyclohexyl carboxylic acid, A caproic acid, 2-ethyl hexano in acid, a caprylic 
acid, oleic acid, A capric acid, a lauric acid, a malonic acid, a succinic acid, a maleic acid, a 
fumaric acid, Those amides, ester, an amine salt, an alkali-metal salt, etc. are mentioned 
to a sorbic acid, a glutaric acid, an adipic acid, an azelaic acid, a sebacic acid, a malic acid, 
ethyl phosphonic acid, butyl phosphonic acid, and a hexyl phosphonic acid list. 

[0027] Diethyldithiocarbamate, a dimethyl dithio carbamate, N-methyl dithio carbamate, 
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an ethylene-bis-dithio carbamate, a dithio carbamate, a dibutyl dithio carbamate, a 
JIAMIRU dithio carbamate, a dibenzyl dithio carbamate, etc. are mentioned to a 
compound suitable as dithiocarbamic acid. 

[0028] To a compound suitable as benzotriazols Benzotriazol, 1-methyl benzotriazol, 
4-methyl benzotriazol, 1-ethylbenzo triazole, 1-hydroxy benzotriazol, 4-carboxy 
benzotriazol, 1-KURORU benzotriazol, 5-KURORU benzotriazol, N-acetyl'benzotriazol, 
N-butyryl-benzotriazol, N-pivaloyl-benzotriazol, N-nonanoyl-benzotriazol, 
N-caproyl-benzotriazol, N- Capri Lil-benzotriazol, N-lauroyl'benzotriazol, 
N-stearyl benzotriazol and N- me - oil-benzotriazol - Naphth triazole, tolyl triazole, 2-(2'- 
hydroxy-5'-methylphenyl) benzotriazol, 2-(2'-hydroxy ■ 3 5'-G tert-buthylphenyl) 
benzotriazol, (**) ethylamino methyl benzotriazol, (**) butylamino methyl benzotriazol, 
(**) octyl aminomethyl benzotriazol, (**) tridecyl aminomethyl benzotriazol, (**) octadecyl 
aminomethyl benzotriazol, (**) cyclohexyl aminomethyl benzotriazol, (**) allyl compound 
aminomethyl benzotriazol, (**) benzyl aminomethyl benzotriazol, (**) octyl aminoethyl 
benzotriazol, (**) octyl amino DESHIRU benzotriazol, (**) octyl amino benzyl benzotriazol, 
etc. are mentioned. 

[0029] To a compound suitable as alkylamino triazoles 3-amino- 1,2, 4-triazole, 

3- amino-5-methyl - 1, 2, 4-triazole, 3"amino-5-ethyl - 1, 2, 4-triazole, 3-amino"5'propyl ■ 1, 2, 

4- triazole, 3-amino-5-butyl - 1, 2, 4-triazole, 3-amino-5pentyl - 1, 2, 4-triazole, 

3- amino-5-hexyl - 1, 2, 4-triazole, 3amino-5-heptyl - 1, 2, 4-triazole, 3-amino-5-octyl - 1, 2, 

4- triazole, 3-amino-5-nonyl - 1, 2, 4-triazole, 3-amino-5-DESHIRU - 1, 2, 4-triazole, 
3-amino-5-undecyl - 1, 2, 4-triazole, 3-amino-5"dodecyl - 1, 2, and 4-triazole etc. is 
mentioned. 

[0030] 2-methyl benzothiazole, 2-mercaptobenzothiazole, 2-(4'-morpholino dithio) 
benzothiazole, N _ cyclohexyl-2-benzothiazolylsulfenamide, 

N-oxy-diethylene-2-benzothiazolylsulfenamide, N-tert-butyl-2-benzothiazolylsulfenamide, 

etc. are mentioned to a compound suitable as benzothiazoles. 

[0031] To a compound suitable as imidazolidinone An ethylene urea, 4, 

5- dihydroxyethylene urea, N, and N'-dimethyl ethylene urea, A - JIETA Norian ethylene 
urea, and N'N, N'-JIPUROPA Norian ethylene urea, [ N, and ] - JIETA Norian -4, 
5-dihydroxyethylene urea, and N'N, N'-JIPUROPA Norian -4, 5-dihydroxyethylene urea, 
etc. are mentioned. [ the - dimethyl -4, 5-dihydroxyethylene urea, and N'N, N'-diethyl -4, 
5-dihydroxyethylene urea, N and ] [ N, and ] 

[0032] To a compound suitable as pyrazoles, a 3-methyl-5-hydroxy pyrazole, The 4-amino 
-3, 5 -dimethyl pyrazole, 1-hydroxymethyl -3, 5 -dimethyl pyrazole, 3, 5-dihexyl pyrazole, 3, 
a 5-dipropyl-l methoxycarbonyl pyrazole, 3, 5-dimethyl pyrazole- 1-carboxyamide, 3, 
5-JIDESHIRU pyrazole, 3, 5-dihydroxy methyl pyrazole, a 3-methyl-5-pyrazolone, 1, a 
3-dimethyl-5-pyrazolone, 3, 5-dimethyl pyrazole, a pyrazole, a 3 phenyl-5 pyrazolone, a 
3-methyl-5-phenyl pyrazole, 4-phenyl pyrazole, etc. are mentioned. 
[0033] To a compound suitable as imidazole derivatives, 2-phenylimidazole, 
2-phenyl-4-methylimidazole, a 2-phenyl-4-propyl imidazole, A 2-phenyl-5"iodine imidazole, 
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2-benzyl imidazole, 2-benzyl-4-methyl imidazole, 2-(3 KroD benzyl imidazole, 2-(3-iodine) 
benzyl imidazole, 2-naphthyl imidazole, 2-naphthyl-4-methyl imidazole, a 
2 naphthyl-4-methyl-5-bromine imidazole, 2-(3 five - jib ROM) naphthyl imidazole, 2-(2, 
6-dichloro) naphthyl-4-methyl imidazole, 2-mercapto benzimidazole, 2-mercaptomethyl 
benzimidazole, 2-amyl imidazole, 2-heptyl imidazole, 2-DESHIRU imidazole, 
2-undecylimidazole, 2-dodecyl imidazole, 2 tridecyl imidazole, 2-tetradecyl imidazole, 

2- heptadecylimidazole, 2-undecyl-4methyl imidazole, 2-heptadecyl-4-methyl imidazole, 
etc. are mentioned. 

[0034] To a compound suitable as hydantoins, 3-(gamma-aminopropyl) hydantoin, 

3- (gamma aminopropyl)-5 methyl hydantoin, 3 -(gamma-aminopropyl)- 
5,5-dimethylhydantoin, 1, 3G (gamma-aminopropyl) hydantoin, 1, 3G 
(gamma-aminopropyl)-5-methyl hydantoin, 1, 3-G 

(gamma-aminopropyl)-5,5-dimethylhydantoin, 1, 3, 7-thoria ZASHIKURO[4, 3, 0] 
nona-7-en-2-ON, 9-methyl - 1, 3, 7-thoria ZASHIKURCH4, 3, 0] nona-7-en-2-ON, 9 and 
9'-dimethyl - 1, 3, 7-thoria ZASHIKURO[4, 3, 0] nona-7-en-2"ON, ON 
l-(gamma-aminopropyl)- 1, 3, and 7-thoria ZASHIKURO-[4, 3, 0] nona-7*en-2- 
l-(gamma-aminopropyl)-9-methyl - 1, 3, 7-thoria ZASHIKURO-[4, 3, 0] nona-7en-2-ON, 
l-(gamma-aminopropyl)-9, and 9'G methyl - 1, 3, 7-thoria ZASHIKURO-[4, 3, 0] 
nona-7-en-2-ON, etc. are mentioned. 

[0035] a compound suitable as thiadiazole - 3, 5-G butyl dithio thiadiazole, 3, 5-t-hexyl 
dithio thiadiazole, 3, 5"G octyl dithio thiadiazole, 3, 5G lauryl dithio thiadiazole, 3, 5-G 
oleyl dithio thiadiazole, and 2-amino - 1, 3, 4 thiadiazole, 2, and S dimercapto thiadiazole 
etc. is mentioned. 

[0036] nranisidine, o-anisidine, p-anisidine, etc. are mentioned to a compound suitable as 
anisidines. 

[0037] 2-benzooxazole thiol etc. is mentioned to a compound suitable as benzooxazoles. 
[0038] Diethyldithiocarbamate, a dimethyl dithio carbamate, N-methyl dithio carbamate, 
an ethylene-bis dithio carbamate, a dithio carbamate, a dibutyl dithio carbamate, a 
JIAMIRU dithio carbamate, a dibenzyl dithio carbamate, etc. are mentioned to a 
compound suitable as dithiocarbamic acid. 

[0039] 2-mercapto thiazoline etc. is mentioned to a compound suitable as thiazoline. 
[0040] a compound suitable as tetrazoles - l-phenyl-5 mercapto tetrazole and bromination 
-- the 3-(4, 5 dimethyl"2-thiazolyl)-2 and 5*diphenyl 2H-tetrazolium, 5-amino-lH-tetrazole, 
etc. are mentioned. 

[0041] A dextrin, a cellulose, a glucose, a mannose, allose, altrose, growth, a ribose, 
arabinose, fructose, rhamnose, a galactose, a maltose, a lactose, RAFITOSU, GURUKO 
cytase, gelatin, maltitol, a sorbitol, the Lacty toll, erythritol, an inulin, glycogen, etc. are 
mentioned to a compound suitable as saccharides, such as starch, sucrose, and a glucoside, 
etc. 

[0042] Moreover, if other compounds show a suitable example, thiourea, thioacetamide, 
thiosemicarbazide, a thiophenol, p-thio cresol, a thio benzoin acid, didodecyl TORICHIO 
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carbonate, the didodecyl decane -1, a 10-dithio rate, etc. will be mentioned. 
[0043] The well-known carboxylic acids which illustrated the part to corrosion / 
discoloration inhibitor obtained from the mixture which comes to add amines to the 
alpha-dicarbonyl compound, alpha-, and/or beta-dicarbonyl compound which constitutes 
this invention, and the above Phosphonic acid and those amides, ester or an amine salt, 
or/and an alkali-metal salt, A nitro compound, dithiocarbamic acid, benzotriazols, and 
alkylamino triazoles Although the rate of addition, such as benzothiazoles, 
imidazolidinone, pyrazoles, imidazole derivatives, hydantoins, thiadiazole, anisidines, 
dithiocarbamic acid, and thiazoline, is suitably selected according to the purpose (by 
weight) Although the rust-proofing effectiveness good in general at 10-90^90-10 is 
discovered, it is the compounding ratio of 30*70:70-30 much more suitably. 
[0044] Corrosion control / discoloration prevention and the rust-proofing effectiveness are 
not only shown in aluminum and iron, or those alloy ingredients, but the compound and/or 
constituent of this invention are not limited to aluminum and iron as a gestalt of the 
operation, although this effectiveness is shown also in silver, copper, zinc, and those alloy 
ingredients therefore, and it can apply them to the metals and alloys other than these so 
that the part may be later mentioned in the example. 

[0045] When bulk, a solution, a pellet, etc. can be used also in which gestalt and it 
considers as a solution, the compound and/or constituent of this invention can be dissolved 
in the organic solvent of water or oil, alcohols, glycols, and others, or the mixed solvent of 
water/organic solvent, or can be dissolved with asphalt, a wax, a PETORO lactam, resin, 
etc., and can be used. Metallic materials, such as aluminum, silver, copper, zinc, and iron, 
are immersed and used into these solutions, and also, but at least immersion and air-dried 
processing demonstrate the effectiveness easily. Or further, those solutions can be applied 
[ they can be sunk in and ] and kneaded to a base material organic [, such as paper cloth, a 
nonwoven fabric, plastics, glass, a zeolite, or silica gel ] and inorganic, an adsorbent, etc., 
and can be used for them. Or it is also possible to mix in adhesives, and to apply and use 
this. That is, it can be used not only for the application which sets corrosion control / 
discoloration prevention and the rust-proofing effectiveness as the first meaning-purpose 
but for the application which expects this effectiveness as a secondary purpose, for 
example like the rust-proofing effectiveness in a processing agent or hydraulic oil, such as 
the inhibitor effectiveness in finishing agents, such as acid washing, polish, and etching, 
cutting oil, and a press oil, etc. 

[0046] Furthermore, the above-mentioned actuation, i.e., the dissolution, sinking in, 
spreading, kneading, etc. are performed easily, and a surfactant, lubricant, etc. can be 
added and used for corrosion / discoloration inhibitor of this invention so that the 
manifestation of this effectiveness may be closed, if . 
[0047] 

[Example] An example explains corrosion / discoloration depressor effect of corrosion / 
discoloration inhibitor of this invention below. 

[0048] After having ground one side of the aluminum plate (1050P) of 160x60xlmm of 
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examples of a comparison with the emery paper of #400, having arranged in the upper part 
of the 21. plastic container containing 0.5g corrosion / discoloration inhibitor constituent 
put into the Petri dish at the 20ml ion-exchange -water list and holding at 30 degrees C 
after sealing for 20 hours, it held for three days at 30 degrees C, cooling near the sample by 
iced water, and the volatility rust-proofing trial to aluminum was performed. As a 
rusr-proofer for reference, (l) sodium-nitrite + hexamethylenetetramine (2) benzoic-acid + 
dicyclohexylamine was used. 

[0049] On the same conditions as the example 1 of example 1 comparison, the volatility 
rust-proofing trial to aluminum was performed using the compound, the mixture, or the 
constituent of following the (3) - (40). 

[0050] (3) A glyoxal, [0051] (4) A PIRUBO aldehyde, [0052] (5) Diacetyl [0053] (6) The 

3- methyl -1, 2 cyclopentane dione, [0054] (7) 3, 4-hexane dione, [0055] (8) 
1,2-cyclohexanedione, [0056] (9) The mixture, [0057] which come to add the Monod 
i-propanolamine 50 section in the glyoxal 50 section (10) The mixture, [0058] which come 
to add the hydrazine 10 section in the 3 and 4-hexane dione 90 section (ll) The mixture, 
[0059] which come to add the G i-propanolamine 50 section in the 1,2-cyclohexanedione 50 
section (12) The mixture, [0060] which come to add the hydrazine 10 section in the 
1,2-cyclohexanedione 90 section (13) The constituent, [0061] which mixed the 
diethyldithiocarbamate 70 section in the glyoxal 30 section (14) The constituent, [0062] 
which mixed the 2-phenylimidazole 60 section in the diacetyl 40 section (15) The 
constituent, [0063] which mixed the sorbitol 10 section in the diacetyl 90 section (16) The 
constituent, [0064] which mixed the 3 -methyl- 5 -hydroxy pyrazole 40 section in the 3 and 

4- hexane dione 60 section (17) The constituent, [0065] which mixed the benzotriazol 40 
section in the 1,2-cyclohexanedione 60 section (18) The constituent, [0066] which mixed the 
3-amino-l,2,4-triazole 20 section in the 80 sections of the mixture which comes to add the 
Monod i-propanolamine 40 section in the glyoxal 60 section (19) The constituent, [0067] 
which mixed the 2-mercaptobenzothiazole 20 section in the 80 sections of the mixture 
which comes to add the G i-propanolamine 50 section in the 5 and 6-undecane dione 50 
section (20) The constituent, [0068] which mixed the ethylene urea 50 section in the 50 
sections of the mixture which comes to add the hydrazine 10 section in the 
1,2-cyclohexanedione 90 section (21) The constituent, [0069] which mixed the 
3-(gamma-aminopropyl) hydantoin 20 section in the 80 sections of the mixture which 
comes to add the propargyl amine 30 section in the 2 and 3-2,4-pentanedione 70 section 
(22) The mixture, [0070] which come to add the G n propylamine 50 section in the 
acetylacetone 50 section (23) The mixture, [0071] which come to add the G n butylamine 50 
section in the acetylacetone 50 section (24) The mixture, [0072] which come to add the G 

1- propanolamine 50 section in the acetylacetone 50 section (25) The mixture, [0073] which 
come to add the cyclohexylamine 50 section in the acetylacetone 50 section (26) The 
mixture, [0074] which come to add the triethanolamine 60 section in the acetylacetone 40 
section (27) The mixture, [0075] which come to add the G n-hexylamine 60 section in the 

2 - acetyl cyclopentanone 40 section (28) The mixture, [0076] which come to add the G 
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1- propanolamine 50 section in the 2-acetyl cyclopentanone 50 section (29) The mixture, 
[0077] which come to add the G n butylamine 50 section in the 2-acetyl cyclopentanone 50 
section (30) The mixture, [0078] which come to add the triethanolamine 50 section in the 

2- acetyl cyclohexanone 50 section (31) The mixture, [0079] which come to add the G n 
butylamine 10 section in the alpha-acetyl-gamma-butyrolactone 90 section (32) The 
constituent, [0080] which mixed the 3 and 5"G butyl dithio thiadiazole 50 section in the 50 
sections of the mixture which comes to add the morpholine 50 section in the acetylacetone 
50 section (33) The constituent, [0081] which mixed the oanisidine 30 section in the 70 
sections of the mixture which comes to add the G n butylamine 40 section in the 
acetylacetone 60 section (34) The constituent, [0082] which mixed the 70 sections of 
2-methyl benzothiazole in the 30 sections of the mixture which comes to add the 
benzylamine 70 section in the acetylacetone 30 section (35) The constituent, [0083] which 
mixed the 2-benzoxazole thiol 30 section in the 70 sections of the mixture which comes to 
add the cyclohexylamine 40 section in the 5 and 7-undecane dione 60 section (36) The 
constituent, [0084] which mixed the dimethyl dithio carbamate 30 section in the 70 
sections of the mixture which comes to add the triethanolamine 50 section in the 
alpha-propylcarbonyl-gamma-PENCHIRO lactone 50 section (37) The constituent, [0085] 
which mixed the thioacetamide 30 section in the 70 sections of the mixture which comes to 
add the G i-propanolamine 50 section in the 2-acetyl cyclopentanone 50 section (38) The 
constituent, [0086] which mixed the sodium benzoate 80 section in the 20 sections of the 
mixture which comes to add the dodecyl amine 50 section in the 2 -butyl carbonyl 
cyclohexanone 50 section (39) The constituent, [0087] which mixed the 2 mercapto 
thiazoline 20 section in the 80 sections of the mixture which comes to add the 
diethylenetriamine 30 section in the 2-acetyl cyclohexanone 70 section (40) The constituent, 
[0088] which mixed the l-phenyl-5-mercapto tetrazole 30 section in the 70 sections of the 
mixture which comes to add the G n butylamine 50 section in the 

alpha-acetyl-gamma-butyrolactone 50 section The result of the example 1 of a comparison 
and an example 1 was compared, and it was shown in Table 1. Compared with the 
compound, the mixture, or the constituent of the example of a comparison, the compound, 
the mixture, or the constituent of an example showed good anticorrosion nature. 
[0089] It is 0.5wt(s)% corrosion / discoloration inhibitor, C1-, and HC03, -, S042 to the 
carboy of 2225ml of examples of a comparison. - 200g of water solutions which contain 100 
ppm of ion each was put in, what ground the 50x30x2. 0mm aluminum plate (2024P) 
completely with #400 emery paper was made all immersed into a solution, was hung, and 
it covered. It held for one week at 50 degrees C, and all the immersion corrosion inhibition 
tests to aluminum were performed. As a corrosion / discoloration inhibitor, (l) of a 
publication and (2) were used for said example 1 of a comparison. 
[0090] On the same conditions as the example 2 of example 2 comparison, all the 
immersion corrosion inhibition tests to aluminum were carried out to the above-mentioned 
example 1 among the compound of a publication, mixture, or a constituent using (5), (6), (8), 
(11), (15), and (31). 
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[0091] The result of the example 2 of a comparison and an example 2 was compared, and it 
was shown in Table 2. Compared with the compound, the mixture, or the constituent of the 
example of a comparison, the compound, the mixture, or the constituent of an example 
showed good anticorrosion nature. 

[0092] According to example of comparison 3 JIS-Z1519, the volatility rust-proofing trial of 
as opposed to steel for the amount of corrosion / discoloration inhibitor was performed as 
0.05g and O.lg of the amount of double as specification. As a corrosion / discoloration 
inhibitor, (l) of a publication and (2) were used for said example 1 of a comparison. 
[0093] On the same conditions as the example 3 of example 3 comparison, the volatility 
rust-proofing trial to steel was carried out to the above-mentioned example 1 using the 
compound, the mixture, or the constituent of (3) - (40) of a publication. 

[0094] The result of the example 3 of a comparison and an example 3 was compared, and it 
was written together and shown in the table 1 having shown the result of the example 1 of 
a comparison, and an example 1. Compared with the compound, the mixture, or the 
constituent of the example of a comparison, the compound, the mixture, or the constituent 
of an example showed good or equivalent anticorrosion nature. 

[0095] As an example of comparison 4 corrosion / discoloration inhibitor constituent, (l) of 
a publication and (2) were used for said example 1 of a comparison. In 5wt(s)% corrosion / 
discoloration inhibitor constituent water solution, the sample which was immersed for 1 
minute, and rinsed and dried the 25x25mm argentic plate ground with #400 emery paper 
was hung at the desiccator of a hydrogen-sulfide ambient atmosphere based on JEIDA-41, 
it held at the room temperature for 4 hours, and the immersion rust-proofing trial to silver 
was performed. 

[0096] On the same conditions as the example 4 of example 4 comparison, the immersion 
rust-proofing trial to silver was performed among the compound of the example 1 
above-mentioned publication, mixture, or a constituent using (8), (21), (29), and (34). 
[0097] The result of the example 4 of a comparison and an example 4 was compared, and it 
was shown in Table 3. Compared with the compound, the mixture, or the constituent of the 
example of a comparison, the compound, the mixture, or the constituent of an example 
showed good anticorrosion nature. 

[0098] The invention-in-this-application article showed good corrosion / discoloration 
depressor effect also to steel or silver while showing good corrosion / discoloration 
depressor effect to aluminum to the conventional corrosion / discoloration inhibitor, so that 
it might see at the result of Tables 1*3. 
[0099] 
[Table 1] 



[0100] 
[Table 2] 
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[0101] 
[Table 3] 

[0102] 

[Effect of the Invention] According to this invention, to an alphadicarbonyl compound 
and/or alpha*, or beta-dicarbonyl compound While neutralizing the acidity of a carbonyl 
compound, in order to make multiplication-corrosion / discoloration depressor effect 
discover, while effectiveness remarkable in the level practically satisfied to aluminum by 
using the mixture which comes to add an amine is shown It became possible to offer 
practical corrosion / discoloration inhibitor which does not contain at all the nitrous acid 
which has corrosion / discoloration depressor effect are satisfied also with an iron system 
ingredient of depressor effect, and may generate a harmful nitrosamine on health. 
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i^SHKS (ID T^ti* p -Vtitltf-Mt'&VflCD 
*V#m&m£lsTl&. 7-i!f;l/7thX 2, 4--N 
2, 4-^y^>^>, 2, 4-*>7 
3, 5-^-^^>^>, 4, 

x^l/T-trhT-fe-r-K 3-y^;l/-2, 4 
2-7 r -tr^ L ;l/^^P^>^y>, a 
-7W-y-7fU7nx 2-x*-;l/*;l/<p- 
;l/^?P^>^X a -X5M/£/l/^x;b- y 
n7*hX 2-7 p ntf;l/^;b^-;l/i/^a^>^y 
o-^nif;l/*;l/^-;l/-y-^n^^hv, 2 
;l/^a^>£y >\ a-^;l/*;I/ 

*fjy, a-7tf;V-(5-^>fD7^hX 2 -X 
^}\/±i;l$—j]sz/i7U'\*VS a-x^;l/*;l/3ff- 
;!/- y -**>?-a5* h> N 2-7 p ntf;l/^;l/>i<x;l/>' 

[0023] 2?>tc N t«noM • *&»»j*j©jaw» 

fcLTffl^*— IRS (HI ) ■e*«n*7 7 3>a<D(fT* 

#a&0JfcLTH\ ^ey (Xtts^ HJ) ^f;i/7^ 
(x«^ hU) x^;i/7 7 ^>, ^ey (x« 

v\ hU) n- (XB i -) 7uW7^X -ty (X 
hU) n- (Xtti-, t-) yf;l/75>, ^& 
y (XtevO -<>f;l/7^> (7^;l/XB^77^;W 

7^x ^ey (x«^) ^\*^;i/7^x ^&y (x« 

v;l/y^>\ t^^f^7^X tiK^^X x^U 
>^7^X ^xfl/>hiJ7^X hUxfU>fh 

7f7xf-i/>^>^ = x ^ey (x«>\ h 
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tii-) :/d-'V-;I/73>\ ■>*7U;l'7$>, 7a ^ 
;l^;I/73>\ 1, 1 -S^^l/^a^/l/^l^SX 
'-<>v ? /l/7 3>', 7-U>, v 7 (X«hU) 7i^;l/7 

3>, 2-t7f;i/7 5>, ^ey 7x^vt 



II I II 

-C-C-C- *r - 
I 

H 

(A) (^) 

£<fct>^£ft3<fc5£, WO *B&-?%£ : b\ci?>rh 
>fcfMU ^h><0IM4£:^-fxy-;M*: (-) (0 

& i£ a H B tt^v > im^<Dmm<D^ h^f w^k^-t it & 

<, W-mm&fc1bK), *y>r hyRZfT5.y£LricUtV 
T^Ztmz-ZftZ* ±B<D (x) t <W0 t<Dffl<DJx. 

WO TJSSi:U'"5iSi»-p{±*<, 7 3v<D8s*n 

mcD&mic&Zo for, ^mnom^tDm^itm 

It, &-fL$>m : EMcmi£-$tl2>$>(Dr*lt%:<. 

Wmm-gvazmc ris±ui<x-Mk<gmc y 3 ym*m 

3 a -St>VX« j3 - i/tDbX-Mt&ys t t s.>mt 
(DM-^itm (MST) (i 1 0 — 90 : 90—1 OTBfi 

0—7 0: 7 0-3 0<Dm&tt&T*&% a 
[0 0 2 5] #f68!tt % a -fttf/Xtt |8-S^*;l/#r. 

is. %i\t> / £m<Dig-& • &&&imMiat, ti^ym 
m. *7,*ymm%.zf : zt\t><DmM(DTs.¥, ixf^ 

SScW±7 3 VtttXti/StfT;!/* >J &JWg, x h vit& 

^>VFU7y-;WS, 7 
;]/*;i/75/ H;7i/— ^yV=f-7*/— -J 

^>h-f>S, f7->7 > /-;VS, 



F5^>\ *;w*u>**^f6ns. 
[0 0 2 4] *RWfcfctt*73:/©»ta©a&«fc:oi,'> 
Ttt, W£©Hllfcl8tfott«l:5fc*Lfci/-»#, 73> 

[ft: 8] 

H, N-R 

r : 
6- o 
i ii 
-c=c-c- 

I 

H 

<*) 

[0 0 2 6] ^ne>©{fc^<Dflfl]i;LT, *;l/#>|fc 
*X*>8«;Rtf^n6€>»«cD73 F, IXf;b 

mntyz ymzut/msy >vt> v ^git, x h u\t& 
yatLT&mzit'&Miat, 2-^*7h 
sjss*, 4 - n - (xa i t -) mv&mm 

m, *V7°u\Z)\,<£M.mm. 2-*an$J&S», 3- 
SSE, 3-73y^*Sil, 4-7 3 7S-&#^ 2- 

^h*->sm#Sf, 4-^h+->ssm 2, 6-v>" 

* h*->£S«$?. 3-t: Fn*2/£JR#1E, 4-tK 
n*->SlfS, 2. 6-tFn+i/$im 3, 
4, 2-rhn$If 
flfc> 3-xhagSffi?, 4--hn^j|lS«E % 3, 5 
-i/*-hn^If», 3-^h+->-2--[-n$lf 
l-t7hxg, 2-+7hxS, MW;l/&> -9" 
U^;l/^ |g£ x i-^-7^U>SHH, 2-x 

i?, *7'J>^ 5*U>«K n^^^, T 

y;nf^», ^";l/^;i/g?, 7i^tf 
T-g^yym, -te'^yym. vydm. x^;b* 

7?-)Vfc7>*ym. ^**yfls*7s-fcymSLXS 
lc-¥-ne>©73 K, iXr;k 7 3 >1£X(±/Rtf 7;l/ 

[00 2 7] ^**;l/^3>I^£LT#jg&{fc^ 

[0 0 2 8] ^>yhU7V-;i/5ii:LT»ii*fk^ 
(c«, ^'/h'J 7 V— ;K 1 -^?M>'/l«iJ 7V" 
— ;K 4-^f;W>VhU7 > /-;K 1 -x^;P^> 
V> D 7 V*— ;k l-kHa+i/^>-/h'J7 V— ;K 



H5+ H. N- 
05- 0 1 
I II 

C = C-C- *2 
I 

H 
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4 bVTV—fr* 1 -^n;W>y 
HJ 77-/1/, 5-^PM>^/hU77-;K N-7 

UT"/— ^ N-tf^n^-^yy HJ77-/K N 
-y^y^/i/-^>y>U7y-/k n-#:/d^/i,- 

— /k N-7>)n^l/-^7f VT"/— ;i\ N-Xr 
7U/l'-^>yhU7y-/k N-^-U^^7l/-^>y 
h'J77-;K t7hh l J7y-;K bVJlbVTV- 
;K 2- (2' -UKu^-S' -^;b7x-;W 10 
•^>y>U7y-/k 2- (2' -HFp^>-3, 
5' t e r t -7f;l/7x-;W ^>y>U7y 

-/k (>0 xf;V7^^fM>7F'J77-;K 
(>0 7f;b7^y^fM>7h'J77-^ (^) 
t ^ f;l/7 ^ / ^ f M>7 h U 7 (>>) hU 

fW^/^f;K>7hU77^ (is) i/tn 
^>;l/7^/^fMy7hU77-;k (>0 7U 
;b7^y^/l^>yhU7V-/k (>0 ^>v7l/7 
^y^f;K>v>'j77-;k 0>*) ^^/i^^y 20 
x^;l/^>y>U7V r -;K (>0 *£7-/i/7^y 
M>7F'J77-;K (>0 ^^^;b7^/^>v ? ;l/ 
^ > 1/ h U 7 !/-;l/«F*^tf 5> tl & o 

[0029] 7;b^;b7^y hVTV-iimtLTitrm 

teit^mctt, 3-7^7- 1 , 2, 4 - HJ 77- 
/k 3 -7^7- 5 -y^/l/- 1 , 2, 4-hVTV- 
/k 3-7^y-5-X^;l/-l, 2, 4 - h U 7 V- 
;k 3-7^y- 5-yu^;b- l , 2, 4-hU77 
-/k 3-7^7-5-^;!/- 1 , 2, 4-bU77 
-;k 3-7^y-5-^>^;l/- 1 , 2, 4-hU7 30 
7— /k 3-7 = y-5-^->;l/- 1 , 2, 4-hU 
77-;K 3-7^y-5-^\y^;b- 1 . 2, 4 - h 
U77-/K 3 -7^/- 5-;*^;!/- 1 , 2, 4- 
h 'J77-;k 3 -7^y- 5 l , 2, 4- 
h 'J77-;k 3-7^7-5-fy;l/- 1 , 2, 4- 
h U77-;k 3-7^y-5-»>yfV;V-- 1 , 2, 

4 - h U77-;k 3-7^7-5- Kfv'^- 1 , 
2, 4-h'J77-;l/^W?)Mo 
[0 0 3 0] ^>7f77 u ;H^ LTtffmZiit^mc 
fc*. 2-^fM>7f77-;K 2 -y/l/^yb^v 40 
7f77-;K 2- (4' -WJ/m) 
f77-;k N - ^>^ n^v'/b- 2 -^>7f 77U 
;M;l/7x>7^ h\ N-**isi/z-?-\sy-2-^y 
7f77 1 J;VX^7x>7^ h\ N- t e r t -ttJl 
-2-^>7f77U;VX;b7x>7^ FW**/6ti 

[0 0 3 1 ] ^^^V"U->V>Si:LT»ig*lt'&%ltc 
M\ x^-U>^ N 4, Ho^>xfU>I 
m, N, N* -^^;l/x^u>«* % n, N' -^x 
^y— ;I/x^-u>SJR, N. N' -y/D/V-;l/xf so 



Ulsmm. N, N* ~v ? ^^-;l/-4, 5-ytKP^> 
x^U>S*. N. N f -^x^lz-4, 
^->X^U>^, N, N* -v ? X^y-;l/-4, 5- 
>>*tHP^>xfl/>Sl % N, N f -i/7D;V-;V 
-4, 5 - ^t Ha+i/xf U>RH5*tf*tf 5nSo 

[0 0 3 2] ^5^-;MBfcbTJBFjiafb*Wfc:tt, 3 
-^f;l/-5-t:FP+>'t!77-;k 4 -7^y- 
3, 5-^y^/l/tf^y--;k l-tKP+^f;!/- 
3, S-v^^l/lf^V^k 3, S-^^^l/lfv 
^-/k 3, 5->>VDtf;l/- 1 -y h*5/*;l/#x;l/ 
fcf^y-;k 3, 5-^^;l/bT9!/-;l/-l -*;l/sR 
+y7^ H\ 3, 5-^x^/1/ if ^7-/k 3, 
HFn^>^f;l/lf77-;K 3 -y^/l/- 5 -fc^y 
n>\ i, 3-v^^;b- S-tf^/nx 3, S-S? 
y^;l/tf^y-;l/ N tf^y-/k 3 -7x-;l/- 5 -If 
7 7o> % 3-^^;l/-5-^xx;Hf^>/-;K 4- 
7 x x;l/ ^ ^ y - /l^tf^tf ^n§o 

[0 0 3 3] -<5^/-;l/SfcbT»5tft{b^*k:tt, 
2-7xx;W^^7-;k 2-7x-/l/~4-^;l/ 
^£V— /k 2 -7x-;I/-4 ~7d^;W^^7- 
/k 2-7xx;l/-5-3-hV^^7-;K 2-^> 
>7W ^ /k 2 -^>>>V1/- 4 -y ^-/W = £V 
— ;k 2- (3-^n;W 5$*V— /k 2- 

(3-3-K) ^>^/k<^^y— ;k 2-i-y^?V-f 
5*V-;k 2-^:7^/b-4-y^;l/-r^y-)k 
2 4 -y^/I/- 5 -7uA^^^7-;k 

2- (3, 5-^7da) iry+M^jfV—iw 2- 
(2, 6-v^n/W ^7^- 4 -y ^/k< . 

;k 2-y/b#:/h^>VV^V--/k 2 -y 
h y ^/l/^>yy ^ £V-;k 2-7 5;l/>f ^£V— 
;k 2-*\:/*-;l/Y5#V-;k 2-^>;l/>T^l/- 
;k 2-^>^>/kt'^#V-/k 2 - F-ri'/kf ^ 
V-/k 2-hUfv';W^^7-;K 2 -fh7fy 
;kf^#V*-/k 2-^:/*^;l/>r^£V-;k 2 - 
^>t^>/1/-4 -y^/kf^£V-;k 2 -A^^fy 

[0 0 3 4] t^>h^y«4:bTJ8Tiftft'&«k:tt, 

3- (y-7^/yDtf;W 3- (y- 
T^;zfu\LM -5-y^;l/b^>h^>, 3- (y 
-7^y7 p ntf;b) -5, 5-^^^;I/b^>h>r>, 
1, 3-is- (y-7^y^Dlf;l/) H^>h-r>, 

1, 3-i^- (y -7^7 yatf;W -5-^^;l/b^ 
>h^>, 1 , 3-^- (y-7^/7 p atf;l/) -5, 
5-^>V^-;l/H^>h^>, l t 3, 7 -hVT*fi/? 
n- [4, 3, 0] 7-X>- 2-^"> s 9 

^-1, 3, 7-hU7f^P- [4, 3, 0] y 
-f-7-x>-2-^>, 9, 9' -^y^ylz-l, 
3, 7 - hVT-*fzs?u- [4, 3, 0] y^-7-x 
>-2-*>\ 1- (y-7^y7 P Dlf;W -1, 3, 
7-hU7f>'^P- [4, 3, 0] y^-7-x>- 
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2-*>\ 1- (y-7 5/yntf;l/) -9-^=^/1- 
1, 3, 7-hVT*fist?u- [4, 3, 0] S±-7 
-x>-2-^->. 1- (y-75//nlfyl/) - g, 
9' -^-^^I/- 1, 3, 7-hU7f->^D- 

[4. 3, o] y-t-7-x>-2-^->n*^:f?,n 

[0 0 3 5] ^Ti/T^-)Vmt LT»a^t^lC 
3, S-i'-^m-fTyj^K 3, 
5 - t -^^^i/*^* • f7->7'/-;k 3 , 5 -S? 
-*iMW*-*"?-'r&7l/—fo 3, 5-5>— 59 10 
U;l/->*f-*-f7^7!/-;K 3, 5-i?-*l"rA>i? 
f * • f 7^7^, 2-7=/- l, 3. 4 — ^7 
i?7V—A>* 2, 5-S^/l/a:/h?-7^7'!/— fl^tf 

[0 0 3 6] 7x2/^>Sfc LTiffmrnt-gtmclZ, m 
[0 0 3 7] ^>V"**ifV"-;i/3I£LT#jg&{b^ 

•So 20 

[0038] ^^fjfw^ymmtLTUfm^it^m 

K ^>^;V^^-a;W^-f m*^if e>ns, 

[0 0 3 9] ^7^/'J>^i:LT»SS*fb^Wca, 2 

[0 0 4 0] xh^y-^JS^LT^jgJ&fb^ltfi, 
l-7x-;l'-5-^;l/*7hfh7 , /-;l/ > *<b3- so 
(4, 5^^-2-^7yU;l/) -2, 5->*7i 
^l/ZH-fh^'/iJ^A, 5-75y-lH-rh7 

[0 0 41] F^<DS§«3li: LT 

-x, x, 7n-x, 7;Hd-x> i7*n— 

y#-x, 75fcry-x, 
x, a*5*h— x, -r;l/h-x, 5^h-x, 77-1-I- 
—X, tr\ -tf^X T^h— ;K v;l/ 

bTh-zk ;K x'JXUh— ;K 40 

3-y>^nttf ens. 

[0 0 4 2] *OflSOffc^WP»ji4«>J«r*-e- 
tf, f-jJ-^JlL 7*T-th7S.h\ ^-tr5a;WV>* 

r f a>- 1 , i o-yftb-h^Awe.ns. 

[0 0 4 3] *MW«r«lfi!t-rS a-^a/I/5K-;Hk-&%! 
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>«XU/RtfT;l/aU#**, - h aft^m. 

/ v y 7 '/->hl *»/*-7 v-)\,m. s u 

Si, f7^7V-m 7x->v>>^ $^*a;ws = 
f7 > /y>iH(DitoiJ'& (Ml TO tt, s 
WfctSCTJiaa^^nS^ ffitfcl 0~9 0 : 9 0- 

0~70 : 70~3 0 (DBE-&J:tT$>5o 
[0 0 4 4] *«WO{b^»Ri;/XH:«a««8tt, lUSS 

£ LT7;bSx'?A&a : ifctlS££ft5 , 

ztiziWD&mz e. tf fc^tew lt feara Rite* & 

[0 0 4 5] *fe^O{b-& ! ^Stf/X«ffifiK ! ta«, 

y y n-;i/»*0te©#»i^x«*/*f«}8«t 

<Oil-&^«tCjgfiPLT. fW47X77;Vh, *7«y* 
X, -*M=i^£A, WffiSPtfcfcfcJSWLTfflV^SC 
ttfTtSo C*l£><D?§?£<tHC7;l/=.^<j7A, IS, Si, 

«6te J tn6©}SjR«:IB, TOWS, 75Xf7^, 

a^x, h^c^(i->'j*f;i/f(otisr>'ii 

T££o »**J*teg'&LC*i*!6flJl,Tfl§V' 
WHUMk ^UX^HCiDXJfU^VHi^Kitt^lcfe^SRS 

[0 0 4 6] • ^fe«J*J»iJ«, ± 

[0 0 4 7] 

[0048] ite«fiaji 

6 0X6 0X 1 mm£D7;l'5.X'>A1£ ( 1 0 5 0 P) © 
frffl^# 4 0 OOX^ iJ-^-^-TiiL, 2 0ml 

• ^wmmjSMnx-z.fz 2 y •? h;KojKys»©± 
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ifi«***T»aiba:^6 3 0 - CT?3Bm«»U 7;b 

(2) ^SS^+^i^P^>7l/7^> 
[0 0 4 9] ^SS^lJ 1 

tmmi tmv&i*T\ Tie (3) - (4 o) oft^ 

[0 0 5 0] (3) ^U**U— ;k 

[0 0 5 1 ] (4) fc?/M-C7;l/x t: h\ 

[0 0 5 2] (5) z/THT-Jl 

[0 0 5 3] (6) 3-*=f;l-\, z-isfu^yz 

[0 0 5 4] (7) 3, 4-^-9">y^>, 
[0 0 5 5] (8) 1, 2-v^n-\^>^:*>\ 
[0 0 5 6] (9) 7 V )\s 5 Omc^S- i - 

fa ? V - ;17 ^ y 5 0 8B£j$ftq L T * £ a^flK 
[0 0 5 7] (10) 3, 4-^+T>> ? ;t>'9 OgPtC 20 

1 0 ffi*mu L T & £ a-&t4i> 

[0 0 5 8] (11) 1, Z-i/twstty&XZ/S 
OSWci^- i -:/a/V— ;l/7^>5 0ffl5*^ipLT* 
sa-al^K 

[0 0 5 9] (12) 1, 2-->^D^^>^>9 
OSPtct: F^^V 1 08P«:»ftPbTftSii'&«3, 

[0 0 6 0] (13) ?V**y--)\s3 omc*Jx.*A, 
i?***)^*^ h 7 0ffl5*a^Lfcfi««k 

[0 0 6 1] (14) i?7<te*)],4 0mc2-7jL-)\s 

<m#v-)]s6 o9*m&Lttmam* 30 

[0 0 6 2] (15) V7tti\s% 0SBtcy;i/tr 
1 0fl%&«lfefi/£ttk 

[0 0 6 3] (16) 3, 4-^*U">y*>6 OBfllC 
3-^;l/-5-fc: Kn+S/tf^y— ;l/4 0SP«:ffi-&L 

[0 0 6 4] (17) 1, 2-v'^U^-9*>^>6 

oa5jc^>!/huzy-;i/4 off*&^ifcejffftk 

[0 0 6 5] (18) yu**-9--;i/6 ogwc^y- i 

0gf5tC3-7^7- 1 , 2, 4-HJ7V— ;I/2 08P«r 40 



[00 6 6] (19) 5, 6-?>T*>i?*>5 0g|5 
fc^- i -;/n/V— ;l/7^>5 095«riSJiPLT&5i! 
8 0a5tC2-^;l/^7°h^>y^7y-;l/2 035 

[0 0 6 7] (2 0) 1. 2-^^n^-9->v ? *>9 
OgBlCt: K5S*> 1 095#^iPLT*5a^*<D5 0 815 

[00 6 8] (2 1) 2, 3-^>^>^>7 OgPtC 
y , D/^;l/7^>3 0»*»iPLTft*a'&»©8 095 so 
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3 - (y-7^/7D^V) b^>h^>2 095£a 
[0 0 6 9] (2 2) 7-b^;l/7-t h > 5 0S(C^n 

-7 p n^;i/7^>5 o«*as*pbra*»^*, 

[0 0 7 0] (2 3) 7-tr^;b7-t h>5 OfflSlC^-n 

[0 0 7 1 ] (2 4) 7-fe^;l/7«fch>5 OgPtCv?- i 

[00 7 2] (2 5) h>5 0gP*c->^D 

[0 0 7 3] (2 6) 7-fe^;l/7-b h > 4 095&C h'Jx 

[0 0 7 4] (2 7) 2-7-fe^;l/^P^y£y>4 
0g|5tCv ? -n-^^^;l/7^>'6 0SB*SftpLT*SS 

[0 0 7 5] (2 8) 2-7-%7-Jlzsfn^yZS > 5 
0«fc^- i -7 p n;V-;l/72>5 0»*jS»LT3B: 

[00 7 6] (2 9) 2-7-tr^;l/v/^D-^>^y>5 
0gf5tC^-n-y^;l/7^>5 0aP*»ftlUTa*B'& 

[0 0 7 7] (3 0) 2 - 7-tr^;l/:> * n^-tf-y y 5 

[0 0 7 8] (3 1) a-T-fe^lz-y-^P^ h 
>9 035^v-n -^;b7^> 1 0SB*iSftPbT&S 

a&w* 

[0 0 7 9] (3 2) 7-b^;l/7-feh>5 08PJC-t;l/* 



[0 0 8 0] (3 3) 7-tr^;l/7-tr h>6 0g}5^^-n 

[0 0 8 1] (3 4) 7-fe^;l/7-fe h>3 OSPtC^y^ 
;I/7^>7 0a5*»iPLT*5a^ft©3 OgfUc 2 -y 
f;l/^>!/f7!/-;K0 7 08P*B^Lfcffl/£». 

[0 0 8 2] (35) 5, 7-^>-r^>v ? ^>6 095 
lCv-^n^^;l/7^>4 0ff*i*jtaLTa*a^«(D 
7 0S«c 2 -^>X^^r-9-y-;l/^^-— ;l/3 0gfl*a<& 

[0 0 8 3] (3 6) a - yntf ;!/*;!/# -;l/- y -^ 
>^n5* h>5 095&C b Ux^/-;b72>5 0gf5^r 
mu L T % § a-&W£> 7 0 ffilc ^ ^* # ;W 7 
>f h 3 0SB*ffi-&LfeffifiR1*, 

[0 0 8 4] (3 7) 2-7-fe^;l/^>^n-s>^y >5 
0gf5tcy- i -7 P u^V-;l/7^>5 0«*jS*PLTa 
31^0 7 0g|5tc^^7-b h7^ K3 O^a^Lfc 



[0 0 8 5] (3 8) 2-7mtul#-)\sis?w\3r 
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>5 0&»c Kf->;l/75>5 OgB&j&taLTfcSi! 

[0 0 8 6] (3 9) 2-7 T -tr5 1 ;l'->^n'N^+>-/>'7 
OgPtc^x^U>h 'J75>3 Og|5^ApLT%Sil-& 
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